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Abstract 
 
By comparison with other ecosystem types, the forest describes itself as a high complexity and diversity, resilience, 
stability and an uncontested ecological, social and economic efficiency. Between all these characteristics of the forest 
there is a tight bond, and the higher the biodiversity is, the stronger its stability and resilience will be to the harmful biotic 
and abiotic factors. Real life examples are known, from the literature, where many stands were affected by harmful factors, 
like strong winds and great amounts of snow. The vast majority of these stands are pure, meaning they contained only 
one species, like beech or spruce. Although the pure stands are easier to manage from the silvotechnic point of view, 
those presents more risks than the mixed stands, where numerous species also have the mutual protection role.  
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1. Introduction 
 
Acer Pseudoplatanus species has a special 
importance in silviculture, although we do not meet 
it in stands’ structure as a main species, only as a 
secondary or mixing species. The ratio of this species 
in mountainous stands’ structure, which come from 
natural regeneration, out of seed, is as much as 20%. 
Mixture species have a special role in the 
consolidation of the biodiversity and the stability of 
the forest ecosystems. It is considered that a forest 
ecosystem is more stable the greater the number of 
arborescent species is in the stand [2, 3], and this can 
be appreciated as a measurement of the specific 
biodiversity. 
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Mixed coniferous forests with beech are 
ecosystems described having great stability and a 
great protective and productive potential [4].  
Following a great diversity of these 
ecosystems, their structural regularities distinguish in 
certain aspects from the pure stands.  
The specific biodiversity contains the total 
number of species that can be found in a biotope, in 
this case the altitudinal tree layer from the forest 
ecosystems [1, 2, 3, 4]. 
 
 
2. Material and Method 
 
Five mixed stands represented material for 
this study, with a special character. In these stands the 
timber has a secondary role.  
These stands have as main function the 
production of seeds, which will be used in 
silviculture to produce seedlings that, further, are 
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going to be used in future ecological reconstructions, 
through afforestation, reforestation or aiding the 
natural regenerations.  
Although the stands were selected in interest 
for the Acer Pseudoplatanus species, as mentioned 
before this species is only a secondary species in the 
stand, found mixed with many other tree species that 
are in their natural mountainous habitat.  
In Table 1, all data referring to the 
localization of the studied stands can be found.  
 
 
 
Table 1. Data referring to the localization of the experimental plots.  
Current 
number 
Production 
unit/Landscape 
planner unit 
County 
Region of 
provenance 
Geographical location Total 
surface 
(Ha) 
Latitude 
N 
Longitude 
E 
Altitude (m) 
Minimum Maximum 
1 5-196 Alba E1 46O11’ 23O10’ 730 1100 29,6 
2 1-79A 
Bistrița- 
Năsăud 
A1 47O15’ 24O35’ 790 1350 22 
3 7-34 Brașov  B1 45O35’ 25O33’ 750 1000 30,9 
4 4-57B Cluj E3 46O42’ 22O49’ 950 1280 21,3 
5 1-58 Mureș F2 46O40’ 25O04’ 990 1200 43,6 
 
 
In order to implement this study, the sample 
plots method was used, within the boundaries of 
these 5 stands.  
As such, in every stand 2 sample plots were 
emplaced, having dimensions of 10 by 10 m, which 
leads to a 100 m2 area.  
 
One of the sample areas was located in the 
lower half of the slope, and the other one in the upper 
half of the slope. This split accounted 10 sample plots 
throughout the 5 studied stands. In Image 1 aspects 
referring to the establishing module of the sample 
plots are presented. 
 
 
 
 
Figure 1 
 
 
After establishing the sample plots, it was 
proceeded with the inventory of the species, by 
directly counting the existing trees of every species 
(Fig. 2). In order to determine the intraspecific 
biodiversity in the stands, the parameters of 
biodiversity were [1].  
These parameters show the ”species richness” 
(Margalef, Menhinick), the heterogenetic value 
(Simpson, Shannon-Wiener, McIntosh),  as well as 
the dynamic number of the population (Constance, 
Dominance, Ecological Significance Index). 
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Figure 2 
 
These biodiversity parameters were calculated 
after a series of calculation formulas, as follows: 
 
1. Margalef index, using formula: 
)ln(
1
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where S is the number of species, 
N is the number of individuals of all species; 
 
2. Menhinick index, using formula: 
N
S
DMn 
 
 
3. Simpson index, using formula: 
2
 ipD  ,   Nnp ii /  
where pi is the ratio/percentage of 
the species”i”  
in is the number of the trees of 
the species”i” 
N is the number of individuals of all species; 
 
4. Shannon-Wiener index, using formula: 
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5. Equity, using formula:  
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H
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H is the Shannon-Wiener parameter 
 
6. McIntosh index, using formula: 
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7. Constance, using formula: 
C = 
ip
𝑃
∗ 100 
ip  is the number of sample plot where species ”i” is 
found 
P is the total number of sample plots 
 
8. Dominance, using formula: 
D = 
𝑡𝑖
𝑇
∗ 100 
𝑡𝑖 is the number of individuals of species ”i”  
T is the total number of individuals of all species 
 
9. Ecological Meaning parameter: 
 
𝑊𝐴 = 
𝐶𝑥𝐷
100
 
C is constance; D is Dominance 
 
10. Coenosis (Mutual) Affinity parameter with 
the help of the  Jaccard index(q): 
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a – number of samples species A is found, regardless 
of the species B presence; 
b – number of samples species B is found, regardless 
of the species A presence; 
c – number of samples where both species are found 
 
3. Results and discussions 
 
Following the establishment of experimental 
plots and the inventory of the species, it was 
identified that a number of 6 species are present 
(Table 2), all of them specific to the studied area.  
The number of individuals in each species, 
referred to the 100 m² plot, varies between 26 and 38. 
Inside the stand the number of the trees referred to 
the stand’s area, indicates its consistency and density.  
 
 
Tab. 2 Results of the inventory from sample areas. 
Current 
number 
Species 
Area of probation/number of trees 
Alba 
Bistrița 
Năsăud 
Brașov Cluj Mureș 
I II III IV V VI VII VIII IX X 
1 
Acer 
pseudoplatanus 
5 7 6 5 7 8 6 8 6 6 
2 Picea abies 10 12 9 10 12 11 3 9 16 11 
3 Abies alba 2 1 3 1 3 2 5 2 3 1 
4 Fagus sylvatica 7 8 9 13 4 8 12 10 13 15 
5 Frasinus excelsior 0 0 4 2 0 0 0 0 0 0 
6 Prunus avium 4 5 0 0 0 0 0 0 0 0 
N* 28 33 31 31 26 29 36 29 38 33 
S** 5 5 5 5 4 4 4 4 4 4 
*N=total number of individuals (of all species) 
**S=the number of species recorded in the sample 
area 
 
 
After collecting the data in the field, for the 
10 experimental plots, the biodiversity was 
determined after the formulas previously presented.  
The results of the biodiversity parameters are 
presented in Table 3. Here we see that the value of 
the biodiversity as indicated by the parameters varies 
from one stand to another and from one sample plot 
to another in the same stand (Table 3). 
 
 
Table 3. The value of the biodiversity parameters 
Indices of biodiversity 
Probe area 
Margalef 
index 
Menhinick 
index 
Simpson 
index 
Shannon-
Wiener index 
Equity 
McIntosh 
index 
1 1.20 0.94 0.25 1.49 0.92 0.62 
2 1.14 0.87 0.26 1.43 0.89 0.59 
3 1.16 0.90 0.23 1.53 0.95 0.63 
4 1.16 0.90 0.31 1.31 0.81 0.54 
5 0.92 0.78 0.32 1.25 0.30 0.54 
6 0.89 0.74 0.30 1.26 0.91 0.55 
7 0.84 0.67 0.29 1.31 0.94 0.56 
8 0.89 0.74 0.30 1.27 0.91 0.56 
9 0.82 0.65 0.33 1.22 0.88 0.51 
10 0.86 0.70 0.35 1.14 0.82 0.49 
 
 
The parameters which express the richness in 
species (Margalef, Menhinick) of an ecosystem, have 
their value directly influenced by the number of 
species taken into calculation. When the number of 
species is higher, the value of the parameters is 
higher, which show ecosystems with a high 
biodiversity [1]. The heterogenetic value parameters 
(Simpson, Shannon-Wiener, Equity) evaluate 
biodiversity not just a ratio between the number of 
species and the number of individuals, but also 
follows the heterogenetic distribution of the 
individuals by species.  
After determining the biodiversity, it was 
proceeded with the establishment of the relationship 
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between the species with the help of the numerical 
dynamics parameters of the population (Table 4). 
Here every species was highlighted through the 
constance with which it appears in all 10 sample 
plots, through the dominance and also through the 
ecological signification. 
 
Table 4. The value of the numerical dynamics parameters of the population. 
Total 
area 
(m2) 
 
Species 
Total 
number of 
individuals 
The 
number of 
probation 
areas 
Constant Dominance 
Ecological 
Significance 
index 
% Class % Class % class 
1000 
Acer 
pseudoplatanus 
64 10 1 C4 20,4 D5 20,38 W5 
Picea abies 113 10 1 C4 36,0 D5 35,99 W5 
Abies alba 23 10 1 C4 7,3 D2 7,32 W4 
Fagus sylvatica 99 8 0,8 C4 31,5 D5 25,22 W5 
Frasinus 
excelsior 
6 2 0,2 C1 1,9 D2 0,38 W2 
Prunus avium 9 2 0,2 C1 2,9 D3 0,57 W2 
 TOTAL 314        
          
Constanta  Dominance Ecological Significance index 
C1 1-25% 
Accidental 
species 
D1 <1.1% 
Subrecedent 
species 
W1 <0.1% 
Accidental 
species 
C2 25.1-50% 
Accesorie 
species 
D2 
1.2-
2% 
Recedent 
species 
W2 
0.1-
1.0% 
Accesorie 
species 
C3 50.1-75% 
Constant 
species 
D3 
2.1-
5% 
Subdominant 
species 
W3 
1.0-
5.0% 
Accesorie 
species 
C4 75.1-100% 
Euconstant 
species  
D4 
5.1-
10% 
Dominant 
species 
W4 
5.0-
10% 
Characteristic 
species 
   D5 >10% 
Eudominant 
species 
W5 >10% 
Characteristic 
species  
 
In the seed bearer stands of Acer 
Pseudoplatanus species, where it has a ratio of 
participation as high as 20%, in the ecological 
constance point of view it was considered as a 
euconstant species, and in dominance view it was 
seen as a eudominant species. 
 
4. Conclusions 
 
The stability of the forest ecosystems 
depends in great measure on the number of species 
and the number of individuals in each species, so it is 
recommended that through the silvotechnic works 
that are being conducted in the cultivated forests, it 
will not resort to the upbringing of the stands to a pure 
or almost pure state, in consistency view.  
All silvotechnic works should maintain the 
mixed state of the stands, so following the action of 
harmful factors against one of the species the rest of 
the forest would not be affected. 
Aside the economic value of each species, 
their ecologic value inside the ecosystem must be 
taken into consideration.  
Although one species can have less economic 
value, it can be promoted in the composition goal of 
the stands, or in the regeneration compositions of the 
forests.  
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